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between the tower and deck were calculated, and the influence of elastic cable on the seismic response of the sus-
pension bridge was studied. The seismic response of the suspension bridge with the flexible central buckle was
analyzed, and the result was compared with that without a central buckle. According to the seismic response
characteristics, the elastic-plastic seismic mitigation device was taken as the central buckle. To investigate the
influence of the elastic-plastic central buckle on the bridge’s seismic response, the seismic responses of the sus-
pension bridge with different elastic-plastic central buckles were calculated. The seismic mitigation effectiveness
of the long-span triple-tower bridge with different seismic mitigation systems was discussed. The results show
that the elastic cables between the tower and deck are unfavorable to the seismic forces of the middle tower, the
flexible central buckle is vulnerable to the suspension bridge under earthquake. The elastic-plastic device can be
used as the suspension bridge central buckle. By installing the elastic-plastic central buckle, the longitudinal seis-
mic displacement of the deck can be effectively controlled and the seismic forces of the tower can be improved.
When the combination of elastic cables and the elastic-plastic central buckle was installed, the displacement of
the suspension bridge is reduced more obviously, the adverse effect of the elastic cable on the middle tower can

be mitigated. The seismic performance of the triple-tower suspension bridge can be effectively improved by the

application of the elastic-plastic central buckle.

Keywords: suspension bridge; seismic response; central buckle; elastic cable; seismic mitigation system
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Fig. 2 Finite element analysis model
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Fig. 5 Influence of elastic cable stiffness on the

seismic response of the bridge
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Table 3 Parameters of the elastic-plastic central buckle

¥ A/cm? F,/kN K/(kN/m) Y
1 42.6 1 000 127 660 0.03
2 85.1 2000 255 319 0.03
3 127.7 3000 382 979 0.03
4 170. 2 4000 510638 0.03
5 212.8 5000 638 298 0.03
6 255.3 6 000 765 958 0.03
7 297.9 7 000 893617 0.03
8 340. 4 8 000 1021277 0.03
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structural seismic response
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Table 4 Reduction ratio of suspension bridge for different seismic mitigation systems %
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